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(54) ASSEMBLY PROCESS SUPPORT SYSTEM AND RECORDING MEDIUM RECORDED WITH 
ITS DATA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable many persons to 
easily understand assembly and disassembly processes in a 
short time regardless of difference in experience or 
language even in the case of complicated installing work, by 
making the persons see solid figures or a smoothly moving 
animation image in early stages of production preparation. 
SOLUTION: In this system, three-dimensional solid data on 
all constituent components are generated by a three- 
dimensional CAD or a modeling software on the basis of 
design drawings for various assemblies and subassemblies 
designed by a two-dimensional CAD or a hand-drawn 
design, the projections and the perspective drawings with 
the shadow are generated on the basis of the data by a 
marketing animation software, and an assembling process 
schedule which solidly displays a structure of each the 
assembly in order and which allows one-glance recognition 
of the processes of assembly and disassembly is generated. 
An animation showing the assembly and the disassembly is 
generated on the basis of the three-dimensional solid data 
and the image data by a marketed animation software, and the respective data are processed by a 
computer to visually confirm the assembly and disassembly processes. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Based on engineering drawing of the various assemblies designed in a handwriting design 
or two-dimensional CAD, and a sub assembly Create the three-dimension solid data of all 
component parts with three dimensional CAD or modeling software, and the projection drawing and 
perspective drawing which have shading by commercial animation software are created based on the 
above-mentioned three-dimension solid data. While the erector the configuration of an assembly is 
displayed in good order in three dimensions, and it was made to understand the procedure of 
assembly and decomposition at a glance creates a table The erector characterized by creating the 
animation which expresses assembly and decomposition with commercial animation software based 
on the above-mentioned three-dimension solid data and image data, processing each data by 
computer, and enabling it to check assembly and a decomposition process by vision is a support 
system. 

[Claim 2] Based on engineering drawing of the various assemblies designed in a handwriting design 
or two-dimensional CAD, and a sub assembly Cover all component parts with three dimensional 
CAD or modeling software, create three-dimension solid data, and the projection drawing and 
perspective drawing which have shading by commercial animation software are created based on the 
above-mentioned three-dimension solid data. The erector to whom the number of each component 
part etc. was attached so that he could understand the process easily one by one from assembly 
initiation A table, While main component parts are disassembled on the assembly shaft of an 
assembly and the erector assembly and decomposition enabled it to understand easily creates a 
table, respectively The record medium characterized by having created the animation which 
expresses assembly and decomposition with commercial animation software based on the above- 
mentioned three-dimension solid data and image data, and recording each of that data possible 
[ read ] by computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention — the assembly and the 
decomposition process of an assembly — vision — with — — it is related with the support 
system carried out as [ check / it ] and the record medium which recorded the data possible 
[ read ] by computer. 
[0002] 

[Description of the Prior Art] Although a handwriting design decreases sharply and a three- 
dimension solid design recognizes the importance in the guarantee side of quality by the advance of 
a computer in the various industries of making an object it is seldom carried out from the difficulty 
of the cost quantity and actuation technique, but two-dimensional CAD is still the mainstream of a 
design in the present condition. 

[0003] Therefore, in the development stage of a new product and new goods, the design section of 
each enterprise carries out a need number-of-copies copy, and carries out the release of drawing of 
that development engineering drawing to a production preparation section, a production section, an 
inspection section, a purchase section, overseas works, etc., and each section is in the situation of 
drawing up various kinds of production preparation plans with this paper drawing etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
approach, it cannot but depend on the altitude engineer and technician of each section who 
assemble how or have the thing what kind of instrument, equipment, and whose facility are need, 
and experience and skill considerable in order to judge **, such as a make/buy business partition in 
which made in outside was further included in decision of workspace, operation standard time 
amount, manufacture cost, etc. again, proper. 

[0005] Moreover, even if it is the altitude engineer and technician of each section, in order that 
many people may evaluate, respectively, judging from engineering drawing, by an oversight, a 
misapprehension, etc. occurring plentifully, they induce trouble generating before the increment in a 
prototype activity, or production initiation, and the period compaction before the production 
initiation which is the current maximum needs cannot be measured after all,, either, and it has also 
become an increase of cost. 

[0006] Moreover, in actual assembly operation, the people of high skill carry out the practice 
acquisition of the procedure first. Since everyone can understand easily even if the approach of 
educating this by OJT (on the job training) to a weak annual layer or an inexperienced person is 
most and the metaphor assembly procedure and the description are drawn up, By the time it 
memorized assembly operation completely and came to have completed within standard operation 
time, it needed to repeat repeatedly, and needed to educate and teach. 

[0007] furthermore, the case where production initiation is carried out at overseas works — the 
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eer from Japan, and a skill member - 
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ale — doubling — a lot of 



people and a long period of time — continuing — not dispatching — it did not obtain and the 
increase of cost was not able to be avoided. 

[0008] Since similarly there was no clear operation standard which the man of a spot can perform 
easily on the occasion of failure or repair when a device etc. is exported to overseas from Japan, 
the high technician had to be dispatched from Japan and it became cost quantity. Moreover, OJT 
which exact instruction cannot be enough performed for a short period of time even if there is the 
problem of language and it carries out an overseas business trip, but time amount and cost require 
was in use. 



[0009] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention — the assembly and the 
decomposition process of an assembly — vision — with — **** — it is related with the support 
system carried out as [ check / it ] and the record medium which recorded the data possible 
[ read ] by computer. 
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PRIOR ART 



[Description of the Prior Art] Although a handwriting design decreases sharply and a three- 
dimension solid design recognizes the importance in the guarantee side of quality by the advance of 
a computer in the various industries of making an object it is seldom carried out from the difficulty 
of the cost quantity and actuation technique, but two-dimensional CAD is still the mainstream of a 
design in the present condition. 

[0003] Therefore, in the development stage of a new product and new goods, the design section of 
each enterprise carries out a need number-of-copies copy, and carries out the release of drawing of 
that development engineering drawing to a production preparation section, a production section, an 
inspection section, a purchase section, overseas works, etc., and each section is in the situation of 
drawing up various kinds of production preparation plans with this paper drawing etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to this invention it consists of many components, and an 
assembly can understand an assembly procedure easily in a short time even when an activity with a 
group is complicated, while cannot require skill, being able to carry out it and being able to raise 
working capacity sharply, the period compaction before production initiation can be measured. It ** 
and the attachment leakage of components etc. can be prevented. 

[0025] Moreover, a product can be unified as specification by using the common assembly support 
system concerning this invention until it results in the purchase for production preparation, 
industrial engineering, equipment planning, manufacture, and inspection. 

[0026] Moreover, this invention can be used instead of operation manuals, such as various kinds of 
machines, an instrument, equipment, and a facility, and a repair procedure. Furthermore, it uses and 
is the the best for various activity instruction education, and since the failure of language can be 
overcome in this case, educational cost can be reduced remarkably. 

[0027] Furthermore, since it can transmit again using the Internet when you need this invention 
article in a long distance, many effectiveness which was [ decrease /, sharply / the need of sending 
an engineer and a technician abroad ] excellent is produced. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
approach, it cannot but depend on the altitude engineer and technician of each section who 
assemble how or have the thing what kind of instrument, equipment, and whose facility are need, 
and experience and skill considerable in order to judge **, such as a make/buy business partition 
in which made in outside was further included in decision of workspace, operation standard time 
amount manufacture cost, etc. again, proper. 

[0005] Moreover, even if it is the altitude engineer and technician of each section, in order that 
many people may evaluate, respectively, judging from engineering drawing, by an oversight, a 
misapprehension, etc. occurring plentifully, they induce trouble generating before the increment 
in a prototype activity, or production initiation, and the period compaction before the production 
initiation which is the current maximum needs cannot be measured after all,, either, and it has 
also become an increase of cost. 

[0006] Moreover, in actual assembly operation, the people of high skill carry out the practice 
acquisition of the procedure first. Since everyone can understand easily even if the approach of 
educating this by OJT (on the job training) to a weak annual layer or an inexperienced person is 
most and the metaphor assembly procedure and the description are drawn up, By the time it 
memorized assembly operation completely and came to have completed within standard 
operation time, it needed to repeat repeatedly, and needed to educate and teach. 
[0007] furthermore, the case where production initiation is carried out at overseas works — the 
preparation sake — the engineer from Japan, and a skill member — a scale — doubling — a lot 
of people and a long period of time — continuing — not dispatching — it did not obtain and the 
increase of cost was not able to be avoided. 

[0008] Since similarly there was no clear operation standard which the man of a spot can 
perform easily on the occasion of failure or repair when a device etc. is exported to overseas 
from Japan, the high technician had to be dispatched from Japan and it became cost quantity. 
Moreover, OJT which exact instruction cannot be enough performed for a short period of time 
even if there is the problem of language and it carries out an overseas business trip, but time 
amount and cost require was in use. 

[0009] then , an assembly consist of many components in view of the above-mentioned various 
difficulties , and he overcome the difference of experience , and the wall of language and it 
enable it to understand a routing easily in this invention in a short time at many people by see 
pictorial drawing and the animation image which move smoothly , without be base on engineering 
drawing and the description which be wrote to paper from the early phase of production 
preparation , even when an activity with a group be complicated . 
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EXAMPLE 

[Example] In this example, as shown in the flow chart of drawing 1 , it consists of the step which 
creates the three-dimension solid data about the component part of an assembly, the step to 
which the erector about the bill of materials and assembly procedure of an assembly creates a 
table, a step which creates the animation showing assembly and decomposition, and a step which 
records each data possible [ reading ] by computer. Hereafter, it is attached to each above- 
mentioned step, and explains in full detail, respectively. 
[0017] 

Step 1 (creation of three-dimension solid data) 

Based on two-dimensional engineering drawing currently used abundantly in the current 
industrial world, it has the format which can perform exchange of other software and data, and 
solid-modeHzes using the various modeling software of marketing which has a data I/O 
function, for example, Think design, iron CAD, CADCEUS, CATIA, Solid Works (all are brand 
names), etc. 

[0018] Step 2 (creation of a table like an erector) 

Next, the projection drawing which has the format which can perform exchange of other software 
and data based on the three-dimension solid data created at the above-mentioned step 1, and 
has shading of a component part and an assembly using the animation software of marketing 
which has a data I/O function, for example, SOFT IMAGE, 3D Studio MAX, Shade, Light Wave (all 
are brand names), etc., and the whole perspective drawing which saw through the interior of an 
assembly are created, moreover, a part which is easy to understand about the part of 
components hard to see on an activity — an enlarged drawing and the perspective drawing of 
components are created. Processing processing of healing and staining, anti-aliasing, a rendering, 
geometry / raster processing, a texture / environment / reflection / transparency / bump 
mapping, etc., etc. is suitably performed in that case. 

[0019] After an appropriate time, on screens, such as conformal projection and a perspective, 
while color attachment or alphabetic character input anti-aliasing processing carries out various 
processings, as shown at drawing 4 thru/or drawing 6 The erector to whom the number 40 of 
each component part and the name 41 grade were attached so that he can understand the 
process easily one by one from assembly initiation Table A 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the erector 
concerning this invention a support system Based on engineering drawing of the various assemblies 
designed in a handwriting design or two-dimensional CAD, and a sub assembly Create the three- 
dimension solid data of all component parts with three dimensional CAD or modeling software, and 
the projection drawing and perspective drawing which have shading by commercial animation 
software are created based on the above-mentioned three-dimension solid data. While the erector 
the configuration of an assembly is displayed in good order in three dimensions, and it was made to 
understand the procedure of assembly and decomposition at a glance creates a table Based on the 
above-mentioned three-dimension solid model and image data, the animation which expresses 
assembly and decomposition with commercial animation software was created, and the data was 
processed by computer, and it constituted so that assembly and a decomposition process could be 
checked by vision. 

[001 1] The record medium concerning this invention moreover, based on engineering drawing of the 
various assemblies designed in a handwriting design or two-dimensional CAD, and a sub assembly 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/03/30 



JP.2002-056406.A [DESCRIPTION OF DRAWINGS] 



rage i ot i 



* NOTICES * 




JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows one example of the system concerning this 
invention. 

fDrawing 2] It is the projection drawing of an assembly. 
[Drawing 3] It is the whole assembly perspective drawing. 

[Drawing 4] It is the projection drawing where an erector expresses a part of table A. 
[Drawing 5] It is the projection drawing where an erector expresses a part of table B, 
[Drawing 6] It is the projection drawing where an erector expresses a part of table B. 



[Translation done.] 



httD://www4.iDdl.nciDi.gojD/cgi-bin/tran_web.cgi_ejue 



2005/03/30 



JP,2002-056406 t A [DRAWINGS] 



Page 1 ot 4 



* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



"Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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